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(57>Abstract: 

Pi BLEM TO BE SOLVED: To provide microoptical elements which 
mcsy be adjusted in focus. 

SOLUTION: An optical substrate 12 is formed of polyinnide. Plural 
convex tenses 10 having convex surfaces 10a are two-^dimensionally 
ai /ed and formed on one surface of this substrate 12, The rear 
SIX JOe of the optical substrate 12 is a flat surface and on which PZT 
actuators 17 comprising lower layer metallic films 13, PZT thin films 14 
and upper layer metallic films 1 5 are formed at the points corresponding 
to the circumferences of the convex surfaces 10 of the convex lenses 
10. When voltage is impressed between the lower layer metallic films 13 
and the upper layer metaliic films 15, distortion arises in the PZT thin 
films 14. The radigs of curvature of the convex lenses 10 is changed by 
this distortion, by which the focal length or depth of focus of the convex 
lenses 10 is changed. 
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[0 0 7 2] S i O2 !ittIi53(D±;0^t>^/i;nyS«32 
5Q± /i o T 4-° U y U 3 y 3^}tll54^ H^j^gT (H 1 6 
(CD. (C2)) 0 c:cD4-°'JyU3y^ifl54ti:i-°i>y';p 
ycD;-?^f-r:y^-i:Jiat-J;D?FM^n, HfP53a(DJl 

ll^HV^-S|5A^'i^^?P UfciS^^g|5^'-54 A h , ai;^Sl353-54 A 

6n/cgP53^^54 c -e^^to 03^3-54 c \<xmm2h\mmm 

58^/>bTl2tt6tlTl^§o 4-°U ny^J#l54«, 

ein*^ & f^^^ o b y XiDSH^iff T 5 ^ 

tc:, fluyXfD^^-^^-orcfefcffli/^^ti^ (flM^^M 

[0 0 7 3] CflgKS a %aii^)^O.t° U y 'J P y^ff S54 
0 Wit * o T £Dr>'§ t° U -f 5 F55>&^ ^ ^ -X y tf 
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«t<fcDffMT^ (E117(A1) , (A2) ) c 4<U^5F55 

XS, aS32±tffM?nTl^?.c lH!t4|553 a>gri.ife^t°U 
5 F55cDgl5^3-A^ aP>X55 A ioJ&^io :^-"U v-U 

B -e, SS32±fcilgfi)c$nft.t° U ^' 5 ¥m^55 c -cvt; 

[0 0 7 4] a\yyX55A(r)!^mt, t°V-(^ Fg|55j-55 
B, 55C±JcTil&MSil3, P ZTiiMl'l*5j;tf±l^ 

ji!]ii5*^e.*spzT7^^a.x-^i7^)i?)5j(;-ri. (la lo 

17(B1), (B2)) o H4, ia5*3j;tfBI8t7i^1ii}gi:|H) 
i; j; 9 2 004-° U ^ B , 55 C ©-73'C3i: 

aTS^MMl30^)^;?3^aJl* o 
[0 0 7 5] J.;(±cDX|iC0lt, 2 HJCDX 7 5" y ^"^^fr^o 

fe(Dl?S§ (iai7(Cl), (C2)) c >";ny|yS32(CBH 
gP32B;0^ffM$n?>o ^cOragP32Bti|ii]g[!32a i:32b* 

[0 0 7 6] 1 |Iia<DX'yf-y^*tJ;oTgaitrc:S i 20 

0. tia]l51, wJ»jIia34*3j;tf/'^-35©Tffi:^3^'=>^ B 
fc2 0itOX>yf^y^-^tT^\ S i flltt[i51, .t°U 
i/U:3y52fcJ;tf S i 0. 1ittJi53*]tf3Pt< (E118(A 
1) , (A2) ) o i^U3yS«32iCti±T:^fR]tjii;^7\ 
32 A < o U y X55 A A'^ i; >^ U D y $#Ji 54{C J: 
o T?t32 A 0±7J taiS32t^:ft^n, 7b^■^.t^ U U 3 
yS^Ji54±JC P Z T 7 ^ ^OL x-^ 17*^^tt P) ntc-^ 

[0 0 7 7] Bli9tc^s-r<i:'5t, |SI^ItS46;^^IStt?>n 30 

l531©5^Jt-gP37©Tffi*, ;/U r3>'SK32«D7 
33±fC|lfe#^-t^Tl^ffiig^r5o 

[0 0 7 8] ii2otc>Ts-rcfc9{c, m^mm'iet'sjmw.m 

U y X55 A ly U :3 yaS32±tcSiz:-r o c ©^^ffiT 
Ste32±© U U :3 y cr)g|3^'-54 C 53"° V U n y^ 

lt-ji54ti:iti)S^}^r t , U y U :3 ySJ#Jl54ttSpaa? 

nimitt^o eiuyX55Aii4^uyu3iy^ftg54^c 40 

J; ^ yy p yS«32±fcgiiL/c^^-f-ia£^ n§c 
[0 0 7 9] IS^M 
ia21tt, 014C^-rP Z TT^^^aX-^^fe'J^fiyy 

V^<^a)t^ax>y h i;;b^[W|-S;K«fflV^T— fifCffM 

^nfcTt^x-f-yf-y^xx-y Fc73»f®ia-'efe^o 014 

[0 0 8 0] ^te^X^-'V^^y^^ax^;; F80{iSfi32^-& 
^, i:©SS32li:2 0CD7^32A, 32C*'«$>lt6nTV^ 50 
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So -:/j©/«2A ©Ji/jtca.i^U y U :3y^:Mf|54{c J; 

TV^So t'^tt:)?., yU r]y:!:if-'f;g;:)4ttnT!)f)jmS34 
A ^ia£«IS46A t:(D|HH<:it)±A"it|Jto2n/cttfiT«)5t 

[0 0 8 1] -S', ';^icff)tt}i^\i^w^Wi^iA's>im 

K-^tte.nTi^s„ i5rrDj«i34Bci±?3^e:*5i^T, anj 

71©j!23ii:t*cl5ivt±Rlil«S34B tia£«S46B tOfSfC 
01 ilPl- 5 HE t J; o TllJ W 3 S 0 
[0 0 8 2] 11131111146 B ^BTijfig34 B t OlltClDEE 

^mmt'^ t , piiH)iig34 B iiii'.i;u:mw«4{i lue ? i #i5-tf 
?,n, S7tiii^7H±yu-iy«S32±tiai-r?)o 

(BtpR) /0>6(jiM«ti/'c:)t(ifliP:/X55AfcJ:o 
[0 0 8 3] ra^llS46B ^nJi!jllft34B ^CDH^CT)* 

EEoaiiu^ff ±-r S i: , Rrijl:g34 b ^/cofiil 1 1 if 

^g»f71^.«/c»ciiS„ flUyX55A*>&cD3t 
t±g^e^7-71 1 Ait L ^ l \ )tX >y 5^ 7 £ ft S o 
[0 0 8 4] H22tt)t;?:Xl'>yf-y^'"xx<y FOiliOM 

i&s^^1'WBilat:-$.So ii2uc7j^-rtciiiiHic*)Otctd;ra 

[0 0 8 5] yfi^X-f •y-/-y^'xx-y F90tC*3V^T, ffi 
5[jifSjaf*3l ttv- U :3 ySIE320T7i t^:BE»* tiT V^So 

a b y X55 A immmM'iA a t: H^iia4B a t(Dmi^(D 

«r£F-nto*5<J:t;4-°>J-i'5 F3:J#ji44^(?33i«(cj;'3, T 
WS34B i:llS«fS46B iicDRgcDMEE^BlAn, {?±t^JS 

[0 0 8 6] y>jr:ySt5i32(?:)7'c,offlji!-r^tttP53-t 

?X32A i:^^g|?:teJ;tf?X32Ai:5X32C%aa-rS7ta 

m32D. 32EA^felt&nTV^So fgTt*? (Hf^BS) 

A^6i±ii>r$nrc7ttt, 7tiim32B*a-3ri!ipyX55 

A t Alt 1" S o fl U >X55 A T^^Tt S 3 U ^ - F $ 

nfc^tti, 5tjim32E>&aoTS)^«?7ucAifr 

So 7t:^-i'y9^>'^''tt, li!2Uc^i-7t:^^vf-y^'xx 
•yFsotiwim g7t*?7i<^^^^MiPrs (jnmmM 

34B i:H^«ii46B i;(DPa{cEnio1-S«EW0-rs) 
c:i:^cJ:oTafi!c?rLSo 
[0 0 8 7] flu-yX, fST^m?, 
S«tE*?{i, y U 3 yaS32±lcSilKeix$-tiS, 
$ fc y 3 ya*532ti: a It 6 tifcT^ f% t giStcfflfi $ 

ii*^^T'*S€itii/'^'5 ilS«ffii:Hli)*ai: 
©P^KEPta-rsai±©^#?, Sfc:tt>1^U>"J3yK« 
M^5^-r^f'r5y^'>&ilS1-Siii;tcj;oT, 

%fiaoftje^i^'/^^c^^T«-rsii^fci?tSo w 
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g|5 (4^y>";:3y54, t°y-f ^ F55S/£ti;PZT'/->f- 

s « i; n y »R32o?^: tsifl ^ n§ ft fi A'si^a ^ n 

cm 2] (A), (B), (C)$3<ttf(D)SBine^t%^SIx 

[0 3] K^ffll/^TflES$n/-dMijg07¥,^ 

[0 4] (A) P Z T 7 ^ x-^;|ri!x. /ct'^^j^SS 
©1iJg^^Nt-¥ffi 0, (B) It (A) © I V-I VSt ^ 9 llf ifiia 

•esSo 20 

[05] (A) ttP Z T7^^aX-3?^fi;^;/tflU>'X 
te:Sf#gP^fR^ftt-t/c^8}g>&/T^t- ¥ffi0, (B) a (A) (D 
V-V St-^dirffill-^-fe^o 

[06] (Al), (Bl), (Cl)*3j;l5(Dl)«, msicyrsta 
L-yXf3f1:»I@^/^t-¥ffiHT^fe'9, (A2), (B2), (C 
2)*3cfcO*(D2)ti^n€n(Al), (Bl), (Cl)*3i;l>(Dl)(?J 
VIA-VIA IS, VIB-VIB m, VIC-VIC li*5<fcmiD-VID 

[0 7] (Ai)fc<fctf(Bi)tt, msicTTstauyxoMWi 

I@^/T^-r¥ffi0'C'$)'9, (A2)*5<i;I/(B2)ti^n^''tl(A 30 
l)*3cJ;mBl)OVIIA-VIIA HfecfctfVIIB-VIIB Ul^^O 

[0 8] (A) (iP ZTT^^^^aX-^^fe-jai^yXlc 

(B) {±(A) oviii-viii mi^^^wjmm-^'^ 

So 

[0 9] ®/J^iIi+«Jif*i:, mmm^^MAL-^^^xm 
[01 0] I19 0X-X mic^o^mm'T:^^. 

[01 1] (A), (B)*3J;tf(C) i,m'hiLimMmc^t'f 40 

[HI 2] ffio«fig^feo«/jN£[f«i®f*^, mmm^ 
^gfi ? -tt § xg ffl V > p) n § ffiffi]^3i#^^-r #411121 

[HI 3] iai2©xiii-xiii mic^ommwi'^'^^o 

[014] P ZT7^'^iX-^:^)^-jTM*ti/cOPyX 
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[015] (Al), (Bl)fcd:D'(Cl)li, PZT7^'^aX 

f)f1^Slg^>]^T¥ffl0"e<fei;}, (A2), (B2)l3j;tf(C2) 
«^n^'n(Al), (Bl)fcctOXCl)OXVA-XVA IS, XVB-~XV 

B »*3j;mvc-xvc mic^'ymim-v'h^o 

[016] (Al), (Bl), tojrCfXCDtt, PZTTi'f-a 
x-^/j'smij^? n/ci'li U>X%ltCi'V'f 'J D7'c'f'a.x -y 
hco{1;»Ig^?rcr¥lfiH-efeO, (A2), (E2)43<):t5(C 
2)l±^n^'^a(A]). (Bl)4b'J;tf(Cl)(?3XVlA-XVlA S, XV 

IB-XBIB ii5fc±tfxvic-xvic lift 3 i'niilire<£>2>c 

[017] (Al), (Bl)fcd;-tf(Cl)tt, PZT7^-5"-.-iX 

-■^mM'^^^rca i^yx^i^cyv-i' ^D)¥;^ax <y 

(DWmTM^yf^tW-mmT&'O, m. (B2)*5d:tf(C2) 
t±^-n^'tl(Al), (Bl)t3j;t/(Cl)OXVIlA-XV]lA liji, XV 
IIB-XBI IB ilfe J; tf XVI IC-XVll C ISt-^ 3 ftilili'efe 

•So 

[01 8 ] (Al) (i, P Z T 7 ^ f- ;l x- ^^i'a^JFJlt ^ n/c 
fl l^yX^'lttyv^ ^7 P)t^?::ix y h «fFSXg^75-r 

¥-ffi0''e$>o. (A2)tt(Ai)oxviii-xviii BK^omm 

[0 1 9] P Z T7^^7-7.x-^?yo«5nfci£iUyX 
^^ts-^ -< p }'f#:ax >y h of|HSI^i^/T^■r iTiBB'e 

[0 2 0] p z T7^'^^x-^?*'i)[M?n/iiauyX 

[02 1] x^'-yf->^''M^«fiSt-r§-^'<^o)fe^^ 

x>y h(7)irrffi0T-SSo 

[|2|22]X^-y^>' i'-aii^^ltt § -7 ^ P 
x-y V<D{'(a,(D^\^7r<tUWM^h^o 

10, 10 A cjuyx 

11, 51, 53 S i Oa littS 

12, 12A )fe^S« 

13 TJi^PJi 

14 P Z T»Ii 

15 ±Ji^RM 

30 W'hxLimmw 

31 aaifjif* 

32 v'UPySIS 

33 7^-Ag|3 

34, 34 A Wri!j«ffi 

35 z^— 

41 mmm 

42 ^^mmmf 

43 igigP 

46 |11S«S 
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